and pipe tobacco a smaller one (26-0 to .
(2) Thomas and Colher (1945) , using a modified Cassil-Wichmann method, found that " individual cigarettes and cigars of a given brand varied widely in arsenic content," which ranged in pools of 2 to 4 cigarettes from 2 packs of 20 (presumably of the same brand) from 35-4 to 114 p.p.m., while cigars (13-2 to 29-5) and pipe tobaccos (22-7 to showed a lower range (Table I) .
Thus the cigarettes used in these two investigations showed nearly a 12-fold range (9-7 to 114 p.p.m.) in mean values. Gross and Nelson (1934) attribute the rather narrower range found in cigarettes and in pipe tobacco, compared with cigars, to the mixing which the former receive, but this difference is not seen in the results for cigarettes and cigars of Thomas and Colher (1945) .
The Arsenic Content of Tobacco Smoke. Apparently the first estimates of the arsenic volatilized from tobacco were made by Remington (1927) , who found 6 to 30 p.p.m. in American pipe and chewing tobaccos; using suction by a water-pump, he concluded that "we can say roughly that half of the arsenic is evolved in the smoke Gross and Nelson (1934) (1934) , which pumped 10 to 50 ml. air during I-'2 seconds at 10-second intervals. In their first series (Table II Gutzeit Method.
Our earher results (Table IV) . were obtained by the Gutzeit method, which depends upon the brown and yeRow colours produced in paper impregnated with HgC12 ; it is fitted for the measurement of amounts of As O,, between IO and I lAg., 2 and shows differences most clearly in the range of 8 to 3 .tg. There may be conr siderable differences in the matches made by different persons -; in these experiments the mean was taken of the readings made independently by two persons.
unaware of the nature of the unknowns. The iodometric method of Thomas and Collier (1945) was adopted later (Tables III, V and VI) in view of the difficulty of deterriiining the small amounts of arsenic lost in smoking. The method has the advantage that, whatever may be its errors in other respects, there is less disagreement over the very sharp end-point (titration of iodine and starch), about which two observers usually do not differ by more than 0,05 c.c. (0-5 fig.) ) while in the Gutzeit method greater differences are common.
Before we had observed the differences in arsenic content which may be found within a single cigarette, three successive pie-ces were cut from a cigarette of Brand C-A weighing 0-1499 g., B 0-1527 g. and C 0-1429 g. To the middle piece, B, was added I ml. of the standard solution I 0 jig. AS203. Method of Thomas and Collier (1945 In the previous investigations summarized above artificial methods of smoking were employed, air being drawn through a pipe, cigar or cigarette by means of a water-pump. This process might befallacious, as there is no warrant that the apparatus reproduces the conditions present when tobacco is smoked in the usual way. We have confified our experiments wholly to cigarettes smoked by one or other of three persons accustomed to this form of smoking, and they were asked to do this in their ordinary way; the two brands used (P and C) are 'in common use in this country. The ash, and stump, were dropped into separate weighing bottles in our earher-experiments, but latterly the two have been analysed together; the amount of arsenic found, if less than that in the cigarette, should indicate the amount volatilized in the smoke, of which a part must have been inspired. But actually the problem is by no means simple, the difficulty being to ascertain the arsenic content of the cigarette originally (Table IV) .
The data in Table IV show that the amount of 'arsenic (As2O., tLg./g.) in whole cigarettes, or in portions of these, from 5 packages of one brand (P), ranges from 24 to 106, and in one package from 56 to 106, wbile Brand C shows a smaHer range (28 to 61). Hence it is impossible to infer the arsenic content of cigarettes about to be smoked unless the average of a very large number is ascertained. Before this width of range was realized we obtained many contradictory results, showing amounts in the ash and stump which were sometimes less, and sometimes more than that thought to be present originally. The Gutzeit method enables an estimation to be made upon 1/5 to 1/10 of a cigarette, such as those of Brands P and C. We therefore cut off such portions for analysis from c' arettes, of which the remainder was smoked in the manner described. The results were again contradictory, and we found that such successive portions mav show a range of 38-8 to 58-7, or 100: 151 in P, and of 30-6 to 54-2, or 100: 177 in C (Table IV) .
In Method of Thomas and Collier (1945 that an average of 15-8 per cent of the arsenic is lost in the process of smoking and had presumably been volatilized'; this loss is statistically significant. (P = 0-001). The same method was applied to Brand C, of which the la'rgest boxes available contained 50-; the first two rows showed in 18 cigarettes a loss of only 7-6 per cent, which was not statistically signific'ant (P 0-2). The first two rows of another box (Table VI) were of more,uniform composit'lon, and showed, in 22 eiga-rettes, a si nificant loss of 13-7 per cent (P 0-01). The whole course of the analyses on this box is shown in Fig. 2 
